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CYCLONIC DISTURBANCES IN SOUTHERN OCEANS 
By ALBERT J. McCumy, Jr. 

South Atlantic Ocean.-Weather reports thus fa r  re- 
ceived from vessels that traversed the sliippin routes of 
the South Atlantic Ocean in October, 1924, inficate only 

officer, states that 
recorded a t  8 

force 5. 
from the southwest but lasted only until noon. 

. m. on the 9th in 28" 32' S., 47" W. 

By the 12th the gale had increased to force 10 

This same gale was experienced b the American S. S. 

video. Mr. T. W. Marvin, second officer, reports that 
the lowest barometer notecl was 29.85 inches, occurring 
at 2 a. m, 011 t.he 1ot.h in 28" 14' S., 46" 27' W. The 

The wind at t f le time of the lowest pressure was SW., 

Tuscaloosa Gty, Capt. R. C. Forbes, K ew York to Monte- 

K.,.s-06 (73) DETAILS OF THE WEATHEl 
QENERAL CONDITIONS 

By ALFRED J. HENRY 

The outstanding feature of the iiionth was the drought 
that prevailed east of t.he 1OOt.h meridian and to tJic 
south of the parallel of +bout 37O north latitucle. In all 
of this re ion precipitation was greatly deficient, save only 

the 17th-21sts was the occasion of heavy rainfall. The 
rainfall, however, did not, extend beyond the liniits of t,he 
State. Associated wit,li the drought, but whet,lier in the 
relation of cause and effect. is not known, wns the tendency 
for anticyclones to  persist, over At,lant,ic Coast States, 
presumably as a result of the frequent renewal of their 
supply of polar.air from higher lnt,itudes. In  that posi- 
tion these anticycJones seemed to form an obstmle bo the 
normal eastward movement of c.yclonic systems t,hat 
ap roached from the west. .The text and charts which 
fol P ow present the usual detnlls. 

in the F P orida Peninsula, where the tropical cyclone of 

CYCLONES AND ANTICYCLONES 
By W.  P. DAY 

The persistence of high-pressure areas over the eastern 
portion of the country was the outstanding feature of the 
month. Low-pressure areas forniecl frequently over the 
Rocky Mountain and Plateau regions, but made Tery 
little headway eastward, and in most cases were forced 
northwarcl and the southern ends of their troughs were 
closed by high pressure. The failure of these troughs to 
traverse the country, closely connected with the prera- 
lence of high pressure to the east, are interesting facts in 
connection with the drought which prevailed over the 
Middle $nd North Atlantic States. 

The hurricane which developed during the 13th-18tli 
over the northwestern Caribbean Sea passed over the 
extreme western end of Cuba on the 19th. It caused 
some of the lowest barometer readings eyer recorded in 
these re ions. A land station, Los Arroyos, re orted 
27.52 inc a es and two vessels reported under 28 inc R es. 

FREE-AIR SUMMARY 
By V. E. JAKL 

The outstanding feature of the month was the fre- 
quency with which winds having n decided easterly 

wind at this time was SW., force 8, later increasing to 
force 11. With the ~ . s c a Z o o s a  Ccity this gale lasted until 
2 p. m. of the 12th. 

South Pacijc Ocean.-Of the cyclonic disturbances 
orcurring in the South Pacific Ocean during October, 
only one of any significance has been re orted. This 

British #. S. Haham, Capt. W. Kershaw, Balboa to 
Auckland, came within its influence on the l l th ,  experi- 
encing a west-northwesterly gale accompanied by ve 
heavy seas. Messrs. F. Smith, second officer, and 3 
Gilroy, fourth officer, report that the lowest pressure 
was 89.48 inches (uncorrected), occurrin a t  4 . m. on 

time was WNW., force 8, but later shifted to WSW., 
and increased to force 9 on the 12th. 

$fter blowing force 5 from 2 p. m. on the 12th to 2 p. m. on the 
13th the wind increased t,o gale force, maintaining a steady WNW. 
direction with barometer only fluctuating very slightly. 

At 10 p. m. the wind fell off a little and by 6 a. m. on the follow- 
ing morning was blowing W., force 5, barometer still steady. 

IN THE UNITED STATES 

was a de ression off the east coast of New 8 ealand. . The 

the 11th in 34' 47' S., 168' 42' W. T f R  e win a t  this 

To quote: 

component occurred at  various levels throughout the 
region covered by aerological stations. This marked 
easterly tendency of the upper winds was apparently 
associated with the prevalence of stagnant or slowly 
moving high- ressure areas, which, instead of the usual 

enced this portion of the country. The unusud condi- 
tion of general easterly winds prevailin? for a period of 
days over a considerable portion of t i e  country was 
observed twice during the month. From the 10th to 
12th and from the 20th to 25th, particularly during the 
latter period, easterly winds to high altitudes were ob- 
served with great regularity a t  nearly all aerological 
stations. In  addition, easterl winds were observed 

and over scattered 
'areas. In the resultants for the month, however, the 
east.erly component is ap arent only in the South. 

winds-especially in the lower 3,000 meters--s!iow a 
circulation com leting the antic clonic circuit; i. e., 

Lake. re.gion, and norther y over the Atlantic States. 
This distribution of resultant winds naturally resulted 
from the avera e high pressure for the month over the 

er- 

Broken Arrow, DrexeK and Ellendale, which had winds 
decidedly more souther1 than normal at  all altitudes, 

the vertical column. At Royal Center, with normal 
winds from a general westerly direction, the temperature 
was also above normal at  all levels, due to drainage from 
the abnormal1 warm region to the west,. At Groesbeck, 

normal direction and strength from about south, the 
temperature was very close to normal, while at  Due 
West, another sout-hern station, where winds had a 
decided northerly component, the temperature was per- 
ce tibly below normal for all altitudes observed. 

!kecords of humidity showed no im ortant features 
except a t  Broken Arrow, Dresel, andEllendale, whed 
with temperature above normal the relative humidity 
was the same as normal. Consequently, the vapor pres- 
sure at these stations was decidedly above noimd. 
Notwithstanding this higher average vapor content of 

succession of f iigh and low pressure areas, largely influ- 

quite frequently on scattered cates 9 
Elsewhere east of the Roc 1: y Mountains the resultant 

I? 
southerly over t R e Mississi pi Vdev, westerly over the 

eastern half of t f e country. 

air temperatures is ap arent from the figures in Ta E? e 1. 

showed temperatures we I 1 above the normal throughout 

the most sout i erly kite station, where the winds were of 

The effect of the resultant winds on the mean u 
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the air, reci itation during the month, although abund- 
ant at  E l lenhe ,  was very light a t  Broken Arrow and 
Drexel. The explanation is to be found in the fact that 
Ellendale was more often under the disturbing influence 
of low-pressure areas than Broken Arrow or Drexel. 

A number of instances of high velocities aloft were 
recorded during the month, both in connection with 
occasional low pressure areas, and, at  very high alti- 
tudes, in connection with the weak to moderate HIGHS 
that were the prevailin pressure condition. On1 such 

lite ilot-balloon observations, or otherwise substan- 
tiatel, as by kite observation or by simultaneous obser- 
vation at  adjoining stations. In  connection with high- 
pressure areas, in a series of five two-theodolite observa- 
tions made at Broken Arrow on the 14th, light velocities, 

about 3 ni. p. s., prevailed up to nearly 7,000 
meters, averagiY3 a ove which the velocity increased rapidly in the 
next few thousand meters. Velocities exceeding 40 m. 
p. s., with a maximum of 50 in. p. s., were observed in 
every observation a t  altitudes above 10,000 meters. 
Throughout this series the wind was prevailingly sout,li- 
east up to 3,000 to 4,000 meters, above which it changed 
rather abrupt1 to a solid nothwest,erly current ext,encIing 

Broken Arrow was situated in the far southwest,ern por- 
tion of an extensive area of moderate1 hi h pressure. 
A two-theodo1it.e observation macle at . 6 %  ue est on the 
2d, also in the southwestern portion of a high-pressure 
area, showed a parallel condition, i. e., an east wind to 
3,000 meters, changing abruptly to a solid northwesterly 
+nd that extended to 21,500 meters, withlight velocity to 
6.000 meters, but increasing st,eadily thereafter to 31 
m. p. s. at  the highest oint of the observation. 

lite observations made nearly simultaneously at  Drexel 
and Ellendale on the 31st, showed at  the former station 
a steady rise in velocity from 5 ni. p. s. on the ground to 
52 m. p. s. at 6,600 meters, and at the latter station, a -  
steady rise from 7 m. p. s. on the ground to 62 m. p. s. at  
7,300 meters. These observations were made a consid- 
erable distance to the southwest of the center of a well- 
defined LOW, the winds observed at  both stations having 
been from westerly near the ground to northwest in the 
up er altitudes. 

h r t h e r  examples of the rapid increase in velocity with 
altitude characteristic of the regions apparently just 
outside of the influence of deep low-pressure areas to the 
north are given in the kite flights at  Drexel on the 5th 
and 12th. In  the former observation, a wind of 6 m. p. 
s. on the ground increased to 39 m. p. s. at 4,300 meters, 
and in the latter a velocity of 4 m. p. s. on the ground 
became 34 m. p. s. at  3,100 meters. 

A two-theodolite observation made at  Ellendale on the 
14th showed a very abrupt rise in velocity from 2 m. p. s. 
on the ground to 18 m. .s. at 500 meters above the ground 

directly to the east of a weak LOW that apparently was 
developing strength, the abrupt rise in velocity appeared 
to belon to a t e of wind increase with altitude common 

perature inversions, particularly in south winds, and as 
yet not satisfactorily ex lained. 

change of velocit with altitude, a know edge of which 

unusual arran ement of wind direction with altitude is 
also occasiona!fly obse'rved. An example of reversal of 

instances are mentione C f  as were recorded in two-t E eodo- 

to the upper r imits of t,he observations. On this date 

In  connection with r ow-pressure areas, single-theodo- 

in a south wind. Alt 1 ough this observation was made 

to the # P  lains tates in connection with nocturnal tem- 

The instances cited s R ow some of the eculiarities of 

beforehand woul d be of great value to aircraft. Some 
f) 

- _ _ _ _ _ _ _ _ .  . -a% 
0.51 

-1.19 
1.47 
0.59 
1.87 

1.02 
0.70 

-0.40 

the usual change in direction with altitude is shown in the 
two-theodolite observation made at  Ellendale on the 
25th. Ordinarily a wind of any direction near the 

easterly winds at high altitudes are light. On this date a 
wind of moderate strength from the southwest, changed 
abruptly to a strong wind from nearly due east at  about 
4,000 meters, the easterly wind prevailin from that 

at  Lansing and 'Madison in single-theodolite observa- 
tions extending to about 6,000 and 8,000 meters, respec- 
tively. 

An illustration of marked convectional activity in a 
cumulo-nimbus cloud is given in the kite observation 
made at  Broken Arrow on the 9th. During this observa- 
tion the kite carrying the meteorograph broke from the 
line when about 2,700 meters high, andwas carried upward 
about 400 meters by an ascending current. After reach- 
ing the to of the ascending current the kite fell to the 
ground. &om the computed rate of ascent and descent 
it is evident that the current in which the kite was 
carried upward had a vertical velocity of a t  least 5.4 
met,ers per second. This ve1ocit.y is in agreement with 
the ascencling velocity occasionally determined from 
observations made in pronounced convectional currenb 
by the two-theodoloite pilot-balloon method. From the 
followin table, showing the meteorological conditions 
recordefduring the flight, it will be noted that the lapse 
rttte of temperature at  the alt4itude in which the kite was 
carried upward exceeded the dry adiabatic. 

Meteorological conditions over Broken Arrow, Okla., 
on October 9, 1924: 

becomes westerly at  some altitude aloft. Ordina rd ' y, also, 

d altitude up to near1 13,000 meters. On t f e followin 
day approximately t K e same wind structure was observe 

Tempera- 
Altitude, M. 6. L. (meters) 

79 
77 
78 
71 
85 
57 
86 
82 
I 
78 

TABLE 1 .-Free-& temperatures, relative humidities, and vapor 
pressures during October 

TEMPERATURE ("C.) 
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TABLE l.-Free-air temperatures, reldive humiditiea, and vapor 
pressures during Oe tobedont inued  

RELATIVE HUMIDITY (%) 

TABLE 1 .-Free-air temperdicrea, relative humidities, and vapor 
pressures during October-Continued 

VAPOR PRESSURE (mb.) 

Broken Drexel, Due West, Ellendale, Groesbeek. E::, Broken Drerel. Due West, Ellendale, Orowbeck, $:E:, 
(396 m.1 (217 m.) (444 m.) (141 n.1 (233,n,) (306 m.) (217 m.) (444m.) (141m.) (&di.) 

I %zz 1 Ne: 1 8.C. 1 N.Dak. I Tex. 1 1 %G2 I Nebr. 1 8. C. 1 N. Dak. 1 Tes. 1 

Broken Arrow, Okla. 
(333 meters) 

Altitude. 
(=&!) Mean 4-yearmean 

Dlr. Dir. 

Surface _ _ _ _ _  8. 7'E. h18. P E .  
a50 _ _ _ _ _ _ _ _ _  8. 8OE. 5.25. P E .  2 7  
500 _ _ _ _ _ _ _ _ _  5. 4'E. 7.28. SOW. 3.85. 
750 _ _ _ _ _ _ _ _ _  8. 2"W. 80S.10DW. 4.55. 
1000 _ _ _ _ _ _ _  8. PW. 7.3S.18°W. 

1,Em _ _ _ _ _ _ _  5.21°W. 7.08.39'W. 
2000 _ _ _ _ _ _ _  8.24'W. 6.75.46°W. 
i S W  _ _ _ _ _ _  - 8.33'W. 8.8 8.59'W. 5.1 
3 OOo _ _ _ _ _ _ _  8.37OW. 7.6 8. mow. 8.0 
3:wO _ _ _ _ _ _ _  8.54'W. 7.4 8.70°W. 7.2 

4:SW_______ 8.33OW. 3.48.76'W. 
6,000 _ _ _ _ _ _ _  S.45'E. 9.18.7PW. 

i:m _ _ _ _ _ _ _  8 . 1 ~ 0 ~ .  7 .5~.3iow.  

4000 _ _ _ _ _ _ _  8 . 4 6 0 ~ .  7 . 2 s . w ~ .  

Alti- 
tude 

m. s. 1. D e  D e  D e  De- De- De- 
(m.) par- par- Par- par- Par- par- 

ture tm hfean &: Mean E: Mehn k: Mean LE Mean Mean from 
7-yr. Syr. 4-yr. 7-yr. 7-yr. 7-yr. 
mesn mean mean mean mean mean 

Drexel Nebr. Due West, 5. C. Ellendale, N. Dak. Groesbeck Tex. Royal Center Ind. 
(306 nkters) (217 meters) (444 meters) (141 met'ers) (215 met&) 

Mean Cpearmean Mean 4-yearmean Mean 7-yearmean Mean 7-yearmean Mean Fyearmean 

Dir. Dir. Dir. Dlr. k Dir. Dir. Dlr. Dlr. Dlr. Dlr. Vel. 

25S.14'E. 298.2l'W. 1.6N.55'E. 5.5N.W"'. 286.29'W. 1.7N.79'W. 1.6S.66°E. 18871'E.  a9S. 1°E. 2 2 8 4 P W .  2.2 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  K 5 P E .  5.6N.WE. 3.2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8.47'E. d 2 ' S : W E .  1.135. P E .  248:4l0W. 2 4  

6'E. 3.15.2VW. 21N.6l0E. 8.5N.54OE. 4.4S.16'W. 2 5  W. 1.7S.WE. 4.7lR.WE. 29S.ZF'W. h0S.5loW. 4.6 
7'W. 7.8S.36'W. 3.7N.64°E.10.5N.61nE. 4.65.18'W. 4.25.85'W. 26S.18DE. 4 7 5  17'E 3.18.5PW. h38.6l0W. h 7  

4.45.1PW. 9.6S.46OW. 4.2N.57'E. 8.8N.61nE. 3.6S.n0W. 4.98.86°W. 3.18.14'E. i d l a '  8.E: 29S.70°W. h41.68°W. 8.3 

4.48.26'W. 9.1S.62'W. 5.4N.59'E. 8.2N.tWE. l.BS.39'W. 5.68.87OW. 4.5S.n'E. 848.15°W. 2.7S.WW. 4.68.76'W. 7.7 
4.75.400W. 9.58.7PW. 7.0N.6loE. 5.1N.20°E 0.4s 51'W. 6.6N8ft0W 6.18 22'E 198.4l0W. 24884'W. 6.48.800W. 9.0 

8.48'W. 10.3 8. 76'W. 8.2 N. 43'E. 6.2 N 6 9 ' i  2.0 S' 47OW. 8. 2 N'85'W' 7.5 8: PW: 2 118.52'W. 2 7 8: WOW. 6.9 8. BOW. 9.8 
S. Blow. 11.18. Blow. 9.5 N. 4PE. 4.9 N.BBoW. 3.2 5.4Ci0W. 8.8 N.86OW. 8.8 S.17OW. 3.4 S.5PW. 3. 4 N.83'W. 7.2 8.87'W. 10.7 
6. WW. 9.9 S. 87OW. la 2 N. WE.  4.7 N.SlOW. 5.2 8.49OW. 9.6 N.87OW. 10.6 8.31OW. 3.7 8.46'W. 3.5 8. 8BoW. 11.5 8. MOW. 129 

P08.83°W. 15.8N.87OW.122N. low. 1.9N.71°W. 5.78.54'W. 14.88.79'W. 13.38.74'W. 8.98.70OW. 2 2  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
9.88.7PW. 16.5N.85°W.11.8N.470W. 3.3N.W'W. 6.Q _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6.67'W. 14.1N.5PW. 4.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I  

. . . . . . . . . . . . . . . . . . . . . . . .  

4 .4s .220~ .  9 . 6 s . ~ ~ .  C ~ N . W E .  a 8 N . w ~ .  aos.32-w. 5 . 4 s . 8 7 0 ~ .  3 .88.170~.  3.918. PW. 2 ~ 8 . 7 4 0 ~ .  4 . 4 s . w ~ .  (LO 

a 4 s . w ~ .  i 3 . i s . w ~ .  ~ I . ~ N . ~ O E .  ~ . L I S . ~ ~ O W .  e .5 s .510~ .  1 2 1 ~ . 1 3 9 0 ~ . i i . 4 ~ . 5 2 ~ ~ .  s .3 s .490~ .  2 7  w. i a o s . 8 3 0 ~ .  122 

65 -1 61 0 
64 -2 ____- -  __-_--  
55 -7 58 -1 
63 -9 52 -5 
51 -9 50 -5 
63 -6 49 -4 
52 -4 50 -2 
49 -1 49 -3 
44 -1 47 -4 
41 0 '44 -5 
Is +a 38 -9 

35 

58 -4 
58 -4.-. 
57 -5 
54 -8 
53 -9 
50 -9 
48 -9 
42 

p 
29 -10 
L8 -9--- m -L- 

71 -2 
63 -7 
54 -12 
53 -13 
53 -12 
53 -10 
49 -12 
38 -17 
35 -15 
32 -11 
31 -9 
31 -6-.. 
36 -3.-. 
30 -3.-. 

I 

+1 
+1 
-3 
--I 
-1 
-1 
-3 
-2 
+2 
+9 
+1 

.--_ .___ 

13. 07 +a 12 
13.00 +O. 15 , 
11.7R +a 18 
10.72 4-0.15 
9.87 +l. 08 
9.21 +O. 41 

6. 81 +O. 63 
4.96 +O. 41 
3.77 +o. 30 
212+a04 
1.47 -0.11 

a4a+am 

3.00+a21 

- - -___ -_____  

10.19 +l. 48 

9.84 +l. 43 
8.94+1.26 a 21 +a is 
7.59 +l. 08 
7.13 +I.  10 
6. 12 +O. 98 
5.oo+asz 
3.90+0.60 
299+0.36 
2 57 +o. 45 
a m +o. 51 
1.99 +o. 55 

9.74 -1.61 
9.53 -1.66, 
8. 14 -1.92 
7.20 -2.07 
6.53-202 
5.99-1.71 
5.47 -1.38 
4.36-1.08 
3.48 -0.63 
3.08 -0.39 
285 0.00 
2 63 +o. 18 
2 49 +O. 24. 
2 39144. 28. 

14.77 -1.49 11: 52 +a 75 

11.25-1.83 9 . l O + a n ,  
iamr-1.66 a39+a75 
9.62 -1. 26 7.38 +O. 58 
8.18-1.44 cig+aa6 
$31 -201 rLm+o.ze 

1.84-asr _ _ _ _ _ _ _ _ _ _ _ _  
1 . m - a ~  _ _ _ _ _ _ _ _ _ _ _ _  
1.47 -a n _ _ _ _ _ _  _ _ _ _ _ _  

14.26 -1.36 11.39 +a 74 
1252-1.58 9.92+&54 

4.02-1.71 42444.58 
3.05-La5 3.8144.81 
2.32-1.13 2#+O #) 

. . . , . .  

TABLE X-Free-air resultant winds (m. p .  8.) during October, 1994 

T H E  WEATHER ELEMENTS 

By P. C. DAY, InCharge of Division 

PRESSURE AND WINDS 
The chief factor in the history of the weather for Octo- 

ber, 1924, was the persistence of antic clonic conditions 
that centered over the Ohio Valley an (9 northeastern dis- 
tricts almost continuous1 during the month. This in 
lar e measure obstructe B the eastward movements of 

dnited States from the North Pacific, forcing them, after 
reaching the Great Plains, to ursue northerly courses, 

usual easterly or southeasterly courses into the Missis- 
si pi Valley and thence toward New England. As a re- 

and eastern districts, and the month as a whole over 
these districts was remarkably free from storms of any 
character. Moderate temperatures were the rule, sun- 
shine was constant for lon periods, little or no rain oc- 
curred, opportunity was orded for late cro s to mature, 
and all outdoor operations went forward wit out material 
interruption. 

Among the cyclones that advanced from the far West 
and threatened the interior districts the most important 
were as follows : 

c c 9 ones that formed over the Southwest or entered the 

mostly to westward of Lake 8 uperior, instead of their 

s Is t, no cyclone of importance crossed the central valleys 

R 2 

On the 3d low pressure advanced from the British 
Northwest, and by the 4th it was central over western 
Kansas. High pressure to the eastward barred its fur- 
ther movement in that direction and i t  was forced north- 
ward, and by the mornin of the 5th had advanced to 

rather general, but mostly light rains. 
About the 8th a low-pressure area had advanced from 

the far Southwest to eastern Colorado, where it had at- 
tained considerable severity. High pressure moving 
southward over the Great Lakes a ain obstructed the 
eastward movement, and by the fol 7 owin 9 mornin the 
center had advanced to eastern North D ota an pre- 
cipitation had occurred over much of the central and 
northern Plains. 

Promptly following the above, another disturbance 
pursued a similar course from the far Southwest and was 
central over western Colorado on the morning of the 
l l th ,  whence it also took a norther1 and even north- 

inces. This was attended by some heavy rains in north- 
ern Arizona on the 7th, by heavy snow in the mountains 
of Colorado on the Sth, and by eneral rains over the 

the eastward. 
The middle decade of the month, save as noted above, 

was remarkably free from stormy conditions in all parts 

the western end of Lake E uperior. It was attended by 

westerly course over the Dakotas to t K e Canadian Prov- 

northern Rocky Mountains and t 5 e adjacent plains to 


